Abstract. The results of photoelectric photometry in the Vilnius system of 101 southern stars in the areas E1-E4, E8, E9 and F1 as well as of some metal deficient stars are presented. Photometrically determined spectral types and luminosity classes of these stars are also given.
Introduction
By 1993, more than 7000 stars had been observed in the Vilnius seven color photometric system (Straizys and Kazlauskas, 1993) . Most of them are Northern hemisphere stars. Recently, some papers with Vilnius photometry in the Southern hemisphere were published (Forbes, Dodd and Sullivan 1993, 1994; Zdanavicius, Claria, Piatti and Straizys 1994; Straizys, Claxia, Piatti and Kazlauskas 1994) . Here we present new observations in the Vilnius photometric system in E and F Harvard Standard Regions obtained at the Mt. John Observatory in New Zealand. In addition, some metal deficient stars in the galactic field and some stars in the globular clusters NGC 2796 and 47 Tuc have been observed. The stars, In October and November, HD 1388 (a(2000) = 0 h 17 m 57 s , ¿(2000) = -13°27'21", V = 6.48 mag, GO V) was used as an extinction star. It was-observed at 1.5-2 hour intervals. Its extraatmospheric instrumental magnitude and color indices were determined by Nikonov's method using HD 27019 (No. 44 from E2 region, a(2000) = 4 h 14 m 08 s , ¿(2000) = -46°07'51", 7 = 6.78 mag, F8/G0 V) as a control star. The control star was observed during 5 nights, 3-5 times every night. More than 20 stars in Cetus and some blue stars in Orion from Straizys and Kazlauskas (1993) were observed as the standard stars to determine color equations for transformation to the standard system. The latter stars served as the secondary standards of the Vilnius system and are named CV in Table 1 . In December, local comparison stars were observed in everv region (E136, E244, E347, E445, E844 and F101).
Reductions
The count rates were corrected for the dead time of the photon counter (r = 370 ns). Then the sky background was subtracted, and raw observed magnitudes and color indices were calculated. The approximate extra-atmospheric magnitude and color indices for the extinction star were determined by the Bouguer method from the observations made during the best nights. These values then were corrected by Nikonov's method using observations of the control stax. The extra-atmospheric values of the magnitude and color indices obtained were used to determine the instant extinction values of the atmosphere, ae. The atmospheric extinction values for observations of the program stars were determined by interpolating in the time scale between the nearest observations of the extinction stax. After that, the extinction values ae obtained were corrected for the differences of spectral types and interstellar reddenings between the program star and the extinction star. For the magnitudes (and color indices) with A > 400 nm, these corrections are small and depend linearly on the color index. The corrections for ultraviolet color indices are obtained by iterations using the equations from Zdanavicius (1975): The obtained extra-atmospheric values of color indices in the instrumental system of the program stars were transformed to the standard Vilnius system. For color indices in the visible spectral region, equations of the following type were used: Ci (stand, system) = ao 4-a\ Ci (instr. system).
For color indices including an ultraviolet magnitude, the equations have the following form:
The values of the coefficients were calculated by a least square fitting using the observed standard stars.
In these equations the terms with the Q-parameters give additional corrections for differences of the luminosity classes. Usually they are most significant for transformations of the supergiant staxs.
For a purpose of control, the same observational data have been reduced by the method described in the paper by Forbes, Dodd and Sullivan (1993) . The mean differences between the colors obtained by the two methods, do not exceed 0.01 mag (except U-V, for which it is 0.03 mag). The standard deviations from these mean values are ±(0.02 -0.03) mag. The worst agreement is found for the December observations. During this time, the sky quality was the poorest. Besides, the second method uses mean extinction values.
During the reductions, it was noticed that photometer readings depended on the position of the telescope: the count increases by about 2 % with an increase of hour angle by 1 h. This was found to happen between -3 h and +3 h hour angles. Later on, this instability was confirmed by special tests in day time, made by A. Gilmore. Fortunately, this effect has no influence on the color indices. Although the magnitude V has been corrected, it was of somewhat lower accuracy.
The December observations were reduced by the differential method in each region using the local extinction star as a comparison star. This procedure decreased the errors, which could originate due to a possible instability of both the atmospheric extinction and the instrumental system. Table 1 lists the magnitudes and color indices of the observed stars. The 1st column contains the field name and the star number in this field and the 2nd column contains HD number. The numbers of HSR stars are from Menzies et al. (1989) , while the numbers of stars in the globular cluster 47 Tuc are from Alcaino and Liller (1985) . NGC 2298-A can by found by its coordinates, as one of the brightest stars in the vicinity of the visible position of the globular cluster. The next two columns contain the equatorial coordinates. In the 5th column, V magnitudes are given. Because of the eaxlier mentioned instrumental instability, V magnitudes for the stars of E and F regions are taken from the Revised Catalogue of the UBV(RI)c Standard Stars (Menzies et al. 1989) . The next six columns contain color indices of the Vilnius system, in a line below there axe r.m.s. errors of the mean. If a star was observed only during one night, its error was calculated from the dispersion of separate readings. The column n gives a number of nights, when the star was observed. The next two columns give the spectral type, as classified from the photometric measurements and taken from the Michigan Catalogue (Houk and Cowley 1975; Houk 1979 ) or Jaschek (1978 . For metaldeficient stars, no photometric classification is given. An exclamation mark after the photometric spectral type means that the mean difference between the dereddened color indices of this star and the intrinsic color indices of the standard star of the given spectral type is < 0.005 mag. The colon means that this difference is > 0.035 mag. The final column gives the color excess resulting from the intrinsic colors determined from our classification. 
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